Sinus floor augmentation (SFA) is one of the techniques that have been proposed for improving the long-term retention of dental implants. 1 The procedure involves the creation of a submucoperiosteal pocket in the floor of the maxillary sinus for placement of a graft consisting of autogenous, allogenic, or alloplastic material. 2 Currently, two main approaches to the SFA procedure can be found in the literature. These include lateral window (external) and osteotome (internal) procedures. 3 External technique allows for a greater amount of bone augmentation to the atrophic maxilla but requires a larger surgical access. 4 However, internal technique is considered to be a less invasive alternative to the external method to increase the volume of bone in the posterior maxilla. 
AbStRACt
Sinus floor augmentation (SFA) is one of the techniques that has been proposed for improving the long-term retention of dental implants. The procedure involves the creation of a submucoperiosteal pocket in the floor of the maxillary sinus for placement of a graft consisting of autogenous, allogenic, or alloplastic material. Complications of the SFA predominantly consist of disturbed wound healing, hematoma, sequestration of bone, and transient maxillary sinusitis. In this report, we presented an acute maxillary sinusitis complication following internal sinus lifting in a patient with chronic maxillary sinusitis. ( sinusitis. 6 The last complication was considered to be the major drawback of this procedure. 7 Previous investigations have reported maxillary sinusitis up to 20% of patients after SFA. 8 Postoperative acute maxillary sinusitis may cause implant and graft failures. The reported cases of maxillary sinusitis developed after the lift procedure are all associated with the external techniques. On the contrary, internal procedure appears to be a safer method with rare complications.
In this report we presented an acute maxillary sinusitis complication following internal sinus lifting in a patient with chronic maxillary sinusitis. In our knowledge, this complication after internal sinus lifting procedure has not been reported in the literature.
CASE REPoRt
A 52 year-old woman with chronic maxillary sinusitis was referred to our clinic for implant therapy. Clinical and radiographic examination showed no signs of acute sinusitis (Figure 1) . The patient had a history of an acute sinusitis attack 6 weeks ago.
Maxillary sinus floor was augmented by means of internal technique in the first molar region on the left side using 0.5 gr xenograft (BioOss®, Geistlich Sons Ltd) and an implant in a diameter of 4.1x12 mm (ITI®, Straumann) was placed ( Figure 2 ). No complications occurred during the surgical procedure. Four weeks after the surgery, the patient had pain on the region of the implant inserted with the internal lifting procedure. Clinical examination showed postnasal drip, swelling and hyperemia on the operated side. Any signs and symptoms of oro-antral communication were observed. Full opaque appearance of left maxillary sinus on the panoramic radiograph confirmed the acute maxillary sinusitis. Antibiotics (Amoxicillinclavulanate 1g, 2 times daily) continued for 10 days in combination with a nasal decongestant (Pseudoephedrin hydrochlorur 60 mg once a day). Although the signs of acute sinusitis were reduced after medical treatment, the pain had not ceased. Finally, the implant was extracted and a purulant fluid was drained from the implant socket. A new implant in a diameter of 4.1x12 mm (ITI®, Straumann) was inserted to the canine region ( Figure 3 ). Final restoration was reconstructed 4 months later. All complaints had ceased and all Alkan, Celebi, Bas implants had a good stability at 9-month evaluation ( Figure 4 ).
dISCuSSIoN
Internal sinus lifting was proposed for implant sites with at least 5-6 mm of bone between the alveolar crest and the maxillary sinus floor. 9 For this purpose, osteotomes are used to prepare the implant site either with or without graft materials. The grafting techniques are used when the bone height is insufficient to provide stability for the implant placement. However, it has the disadvantage of loss of the graft material within the sinus leading to a sinusitis in cases of sinus membrane perforation. 10 Preoperative sinus disease has been positively correlated with the development of acute postoperative sinusitis after maxillary sinus grafting. 11 The maxillary sinus physiology is affected by the altered anatomic relation of the antral floor in combination with a bulging or injured surface of the lifted sinus mucosa. In addition to altered anatomy, postoperative swelling and a hematoma or seroma that fills up the maxillary sinus may also lead to reduction of the patency of the osteo-meatal unit which plays a key role in the development of sinusitis. 7 In the patients with chronic sinusitis, altering the vulnerable physiology of chronic infected maxillary sinus by damaging the delicate maxillary mucosal lining with the surgical intention may be the possible cause of postoperative acute sinusitis.
Internal sinus lift procedure has the advantage of the protection of the intraosseous vessels in the maxilla and less postoperative morbidity. 12 It seems to be a less invasive method with minimal risk of sinus membrane perforation. From this point of view, chronic sinusitis was not considered as a risk factor for the procedure in our case. Although the sinus membrane perforation was not observed and the graft exhibited a dome-shaped opacity in the postoperative panoramic radiograph, we encountered with an acute sinusitis attack which caused the failure of implant 1 month after the surgery.
An acute postoperative maxillary sinusitis may hazard the survival of the implants and graft. However, Kahnberg et al 13 reported successful outcomes in the patients with mucosal thickening in the maxillary sinus before the augmentation of the sinus floor, as far as implant failures. Others have previously reported the successful healing of maxillary sinusitis associated with the augmentation procedure after treatment with decongestants and antibiotics in patients with a predisposition for sinusitis.
14 In the present case, signs of the acute disease were reduced with medical treatment, whereas the symptoms remained.
CoNCLuSIoNS
Maxillary sinusitis is an inevitable complication of maxillary sinus augmentation in patients with a history of maxillary sinus disease. In these cases, implant failures may occur in the long term followup. Although internal sinus lifting is less invasive than the external technique, both procedures can damage the maxillary sinus mucosa leading to maxillary sinusitis. Therefore, careful clinical and radiographic evaluation is essential before and after the augmentation.
